Objective. The aim of this study was to evaluate "in vivo" the oral microcirculatory characteristics in patients with oral lichen planus (OLP) and to discover any differences in microcirculation in comparison with healthy patients. Study design. Twenty patients with established diagnosis of OLP and 20 healthy patients were examined in our laboratory by means of contact optical probe videocapillaroscopy. The examined areas for each patient were the right and the left buccal mucosae. Capillary density and total capillary diameter, as well as afferent and efferent loop diameter were studied; the discovery of characteristic (tortuous, branched) loops was also investigated. Results. The results were observed by 2 different researchers using the capillaroscope's software. Capillary density and the diameter of the afferent and efferent ansa were found to be significantly increased in OLP patients compared with controls. There was also a significant difference between the study of capillary tortuousity and the discovery of characteristic branched loops, indicating angiogenesis. Conclusions. Our methodology allowed an in vivo observation of the angiogenesis. Angiogenesis was interpreted as an increase in capillary density, total vascular caliber, and afferent and efferent loop caliber; the discovery of tortuous, branched loops, indicating the angiogenic phenomenon in vivo, was particularly significant. The capillaroscopy in correspondence with the lesion can be a very important method in the evaluation of the microcirculation of the patients suffering from OLP. Oral lichen planus (OLP) is a chronic inflammatory pathology with immunologic pathogenesis. The percentage of malignant evolution is controversial. From 1% to 1.5% of the patients are likely to undergo this evolution after 10 years.
Oral lichen planus (OLP) is a chronic inflammatory pathology with immunologic pathogenesis. The percentage of malignant evolution is controversial. From 1% to 1.5% of the patients are likely to undergo this evolution after 10 years. 1, 2 Once diagnosed, this pathology is subject to periodic controls and follow-ups. Since the risk of lesion evolution must be always kept in mind, it is fundamental to have techniques at our disposal that, based on objective data, permit a rapid detection of those lesions that show a real risk of evolution, so that an early diagnosis can be made.
Several studies have shown that local microcirculation modifications, particularly referred to as angiogenesis, play a key role in possible lesion evolution. [3] [4] [5] [6] [7] [8] [9] [10] Angiogenesis, the formation of new blood vessels, is a crucial process in a number of physiological processes, such as reproduction, development, and tissue repair, as well as in disease states including, among others, inflammatory diseases such as OLP. The phlogistic phenomenon is also linked to a greater or lesser damage to the basal epithelium, and therefore to a greater or lesser "activity" of the disease. Capillaroscopy is a method for studying microcirculation that arouses great interest, since it allows the observation in vivo of small vessels using a microscope. [11] [12] [13] The study aimed at evaluating possible differences in the vascular pattern between healthy patients and patients suffering from OLP, and at directing attention on the possible angiogenetic process.
PATIENTS AND METHODS
Twenty patients with established diagnosis of OLP (11 women and 9 men; mean age Ϯ SD ϭ 60.25 Ϯ 12.47; range ϭ 33-84) and 20 healthy patients (12 women and 8 men; mean age Ϯ SD ϭ 59.94 Ϯ 13.31; range ϭ 27-79), in all 40 patients, were examined in our laboratory by means of contact optical probe videocapillaroscopy.
All the patients gave their informed consent according to Italian law. The patients belonging to the control group did not show any systemic pathology that could alter microcirculation. Besides the patients assuming systemic drugs (antihypertensive, oral hypoglycemizing drugs, anti-inflammatory), those with amalgam fillings and smokers were not included in the 2 groups.
OLP patients showed clinical signs of the pathology in correspondence with the right and the left buccal mucosa. The lesions were clinically distinguished as type 1 reticular lichen (5 patients), type 2 atrophic lichen (8 patients), and type 3 erosive lichen (7 patients). Capillaroscopy was randomly carried out in the group before the beginning of every therapeutic protocol. The videocapillaroscopic investigation was carried out with a contact optical probe videocapillaroscopy at ϫ200 magnification (DS Medigroup, Milan, Italy). The investigation was carried out with the patients in a sitting position, with the same light source, at the same temperature (23°C), in the morning, by the same operator, and repeated twice for each examined area. The examined areas for each patient were the right and the left buccal mucosa. Two independent observers examined all the images. The intraobserver and interobserver variability was assessed with the 2 observers evaluating twice the same randomly selected images.
The following static parameters were used: As regards the parametric data, it must be stressed that they originate from the software connected to the videocapillaroscope. The system is specifically calibrated: every optical magnification corresponds to an exact metric pixel value in the digitalized image; therefore, the capillary caliber can be measured with a high degree of precision. The statistical significance of the differences between the healthy and the LPO patients was checked with the Student t test for independent samples with regard to parametric data, and with the Mann-Whitney test (MW test) with regard to nonparametric data. The level of significance was set to P Ͻ .05. Data analysis was carried out with StatView 5.0.1 (SAS Institute Inc, Cary, NC). The results obtained from each examined area represent the average values of the 2 observations.
RESULTS
Vessel bed visibility was easy to achieve in the areas with lining mucosa because of its thin layer (mark 1). The microcirculation architecture of lining mucosa was referable to type I of Curri classification (polygonalmeshed capillary net with a pattern parallel to the surface), with some aspects more similar to group B (very long capillary loops with even caliber and hairpin shape) than to group A (short, stubby, rather wide loops with a stirrup morphology). 11 The loops examined in both groups showed an even diameter, but a variable pattern and length; besides those with the typical stirrup shape, there were others with a hairpin, comma, and corkscrew shape, as well as rare microhemorrhages in the form of reddish spots, which could be traced back to possible micro traumas. The definition of normal or pathological condition was dictated by differences in loop diameter or length, by architectural disorder, or by the presence of morphological abnormalities and microhemorrhages. Particularly interesting was the discovery of characteristic (tortuous, branched) loops in the OLP group, with a significant difference compared to the control (Figs. 1-3 ). The density, length, and caliber parameters of capillary loops showed significant differences between the 2 groups examined (Table I) . Some parameters (density) showed very significant differences if the 3 types of OLP are considered (Table II) .
DISCUSSION
To our knowledge, this is the first scientific study in which videocapillaroscopy was used for the morphological evaluation of microcirculation in OLP patients. Oral lichen planus is a lesion considered potentially malignant, with an evolution percentage of approximately 1% to 1.5 %. 2 The issue of a malignant potential of OLP has been a matter of serious controversy. Silverman 10 and Wright 14 have stated that some of the reported OLP cases developing oral cancer were in fact not OLP, but rather dysplastic lesions with lichenoid features. The aim of a periodic control is to detect those modifications that lead the clinician to assume a progress or evolution of the lesion, and therefore to organize the proper therapeutic program. Another key element of the follow-up is not only to intercept lesion evolution, but also to do this in the early stages. Several studies have shown that angiogenesis is a phenomenon associated with a malignant lesion evolution. 3, [5] [6] [7] 9, [15] [16] [17] Angiogenesis is linked to a modification in local mi-crocirculation. This phenomenon basically includes an increase in the number of vessels in a certain area and its morphological modification, which is the expression in vivo of vessel neoformation. Angiogenesis takes place both in the presence of phlogistic processes (OLP) and in the case of tumoral transformation of a lesion, since vascular modification is however necessary for tumoral growth. It is known that OLP is an autoimmune inflammatory pathology. It is also characterized by cyclicity, with phases of remission and recrudescence. Thus, local microcirculation modifications may be linked to a greater or lesser intensity of the phlogistic phenomenon, and therefore to a greater or lesser activity of the disease. It follows that a more active pathology is linked to a greater damage to the basal epithelium, and therefore for the clinical, symptomatological manifestation of the disease. It also follows that the greater the damage to the epithelium, the greater the difficulty of controlling it, and the risk of subsequent developments of disease "evolution." From this point of view, microcirculation observation might give us extremely useful information about the course of the disease. Our study allows for a totally nontraumatic, noninvasive in vivo observation of a parameter (local microcirculation).
Capillaroscopy has brought very important results, mainly because it has allowed us to show "in vivo" a change in local microangiotectonics in OLP patients. Some studies have evaluated microcirculation characteristics in the presence of lichen planus. 3, 4, 18, 19 Studies carried out on OLP vascular pattern have shown a statistically significant increase in vascular volume compared to normal mucosa. However, those studies did not report significant differences in vessel number between the case and the control.
Literature data point out that, in the presence of OLP, blood vessels are dilated; therefore, they occupy a relatively wider space, but this does not correspond to an increase in vessel number. 18, 19 This study can add definitely new data to the studies already present in literature. First of all, the method used, i.e., capillaroscopy, is an immediate, inexpensive, and definitely nontraumatic investigation. 11, 13 Videocapillaroscopy has allowed us to confirm the increase in capillary diameter in OLP patients compared with the control. In fact, capillary loop diameter in OLP patients was significantly increased compared to the normal mucosa. Besides, a significant increase in capillary loop tortuosity and the presence of microhemorrhages were observed. Capillary density, together with the discovery of vas- 
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e32 Scardina et al. cular ramifications and tortuosity, are the parameters that permitted the evaluation in vivo of the angiogenesis process in OLP patients. 12, 16, [19] [20] [21] [22] [23] [24] Vasodilatation and revascularization are 2 processes that reflect local vascular disorder. 16, 23, 24 This study compared parameters such as density, diameter, tortuosity, and presence of branched loops (characteristic loops) among the different clinical OLP forms (type 1 ϭ reticular OLP; type 2 ϭ atrophic OLP; type 3 ϭ erosive OLP). A higher density (types 2 and 3) and the presence of a greater number of branched, tortuous loops were observed in the atrophic form (type 2) compared to the exclusively reticular form (type 1).
Therefore, this study highlights the existence of oral microcirculation differences among healthy and OLP patients; these data can be particularly helpful in OLP program, since they might be used for a noninvasive study of the disease. Such a hypothesis is strengthened by literature data, according to which a microcirculation modification is associated with an increase in local phlogosis, and therefore in the clinical manifestation of the disease. 3, 6, 7, 9, 10, 16, 23, 24 This method might also be useful to check the effectiveness of the selected therapeutic protocol. It could permit a comparison of the characteristics of pre-and posttreatment local microcirculation, as well as an objectification or parameterization of an aspect of the program, often relying on patient information (symptoms) or on clinician evaluation. The purpose of the therapeutic protocol is to reduce the symptoms of the disease. Symptom reduction is a result of the reduction of phlogosis and of its associated angiogenetic phenomenon. Since these data can be evaluated "in vivo," our method might be very useful for checking the effectiveness of a therapy.
This study must be considered as a preliminary study, which definitely requires further investigations, mainly concerning monitoring within an adequate lapse of time; it also offers very interesting suggestions for further future studies. This method can permit a distinction between patients who do not show alterations or significant local microangiotectonics worsening, and patients who show angiogenesis phenomena worthy of further diagnostic investigations as a consequence of the biopsy collection. S, significant; NS, not significant. *The difference in the parameters between the different clinical OLP forms and the control groups was evaluated with the Mann-Whitney U test with regard to nonparametric data (tortuosity), and with Student t test with regard to parametric data.
